Introduction
============

Among the main diseases that can be transmitted by blood transfusions are viral hepatitis, acquired immune deficiency syndrome (AIDS) and syphilis. Despite being mandatory to test for such diseases/infections^([@r01])^, there is still a concern about donations in the immunological window period when serological tests are unable to detect infectious agents in the blood^([@r02]-[@r05])^.

Some resources are used to try to reduce this potential risk with one of the most important ones being clinical screening (CS). Despite this, people with high-risk behavior continue to donate blood which can compromise the safety of those who receive it. Doll et al., while studying the characteristics of the behavior of blood donors that were identified as HIV seropositive at the time of serological screening, observed that 27% were pressured to donate, 15% wanted to test for HIV and 10% thought the tests could identify all infected donors^([@r06])^. Lefrère et al., in a study of donors identified as HIV seropositive in Paris, found that most of them had associated risk factors and most, probably, omitted such information during the CS^([@r07])^. Gonçalez et al., researching donors at a large blood center in São Paulo, Brazil, identified that 7% of them were \"test seekers\". They concluded that this type of motivation, allied to the lack of understanding of the immunological window period, compromises transfusion safety^([@r08])^. Some authors report that individuals at high-risk for HIV infection do exams by donating blood as they believe they are more reliable than those performed at other laboratories^([@r05],[@r09])^. Other authors observed that, contrary to what might be expected, not always are voluntary donors, considered altruistic, safer than replacement donors that are usually responding to friends or relatives\' requests and may be pressured to donate^([@r10])^.

Considering the importance of the CS and the need for it to be constantly perfected, the investigation of donors with positive serological tests after the donation has great relevance. The aim of the present study, performed with blood donors that came to the Ribeirão Preto Blood Center, was to identify the frequency of donations with positive results for hepatitis B and C, HIV and syphilis, to characterize these donors according to some demographic and socioeconomic variables and to identify risk factors, as well as the causes for failing to detect them in the CS.

Methods
=======

This is a descriptive study performed with donors that came for a medical appointment at the Ribeirão Preto Blood Center between July 1^st^ 2005 and July 31^st^ 2006, after the results of testing their donated blood were positive for one or more of the following: Elisa HBsAg, Elisa anti-HCV, Elisa anti-HIV or venereal disease research laboratory test (VDRL) with a titer greater than or equal to 1:8, or equal to 1:4 as well as being positive for FTA-ABS.

The inclusion criterion of this study was a positive result for a blood sample collected after the medical appointment repeating the same tests that had positive results on the day of the donation. All exams were performed in the Blood Center\'s Serology Laboratory. According to the routine of the center, positive results for HIV are confirmed using the Western blot technique. For anti-HCV, positive tests are confirmed using commercial kits of a different brand than those used at the time of the donation. Positive tests for HBsAg and VDRL with a titer greater than 1:8 were repeated using different samples, but were not confirmed by other tests.

The participants were interviewed by the author of this study immediately after the medical appointment at which they became aware of the results of the tests repeated after the donation. The interview was performed using a customized data-collection instrument in a private room after informing the donor about the objectives of the study and acquiring informed consent. The instrument included questions about the participants\' socioeconomic and demographic characteristics, their reasons, interests and knowledge related to donation, exams and the diseases/infections with positive tests; the risk factors to which the donor was submitted throughout his or her life that could be related to the disease/infection; and the clinical screening performed at the last donation including the actions of the screener and the donor\'s behavior. The participants\' economic situation was defined by the Brazilian Economic Classification used by the *Agência Brasileira de Empresas de Pesquisa* (Brazilian Agency of Research Companies)^([@r11])^. All data were input into a database (Epi Data 3.0).

The project was approved by the Research Ethics Committee of *Hospital das Clínicas da Faculdade de Medicina de Ribeirão Preto* (HCFMRP) on 6/20/2005 (Process HCRP nº 7884/2005).

Results
=======

Between July 1st and 31st 2006, 44,899 donor candidates were seen at the Blood Center, of which 37,233 (82.9%) were considered apt in the CS and were submitted to serological screening. Four hundred and three donations were discarded in the serological screening (1.1%) due to the infections of interest in this study with five samples presenting more than one positive or inconclusive test.

[Table 1](#t01){ref-type="table"} shows the 165 positive and 243 inconclusive results, corresponding to 0.40% and 0.60% of the total donations, respectively. Positive anti-HCV and VDRL results were the most common with a predominance of HIV among the inconclusive (115/243 - 47.3%)and anti-HCV among the positive results (79/165 - 47.9%).

###### 

Distribution of the positive and inconclusive results in the serological screening exams according to the type of test

  **Test**   **Positive**   **Result Inconclusive**   **Total**              
  ---------- -------------- ------------------------- ----------- ---- ----- ----
  HBsAg      27             7                         19          5    46    11
  anti-HIV   11             3                         115         28   126   31
  VDRL       48             12                        10          2    58    14
  anti-HCV   79             19                        99          24   178   44

Five donors had more than one positive result

Of the 403 donors deferred in the serological screening and called back to the Blood Center, 81 (20.1%) did not return, 43(10.7%) had a medical indication to postpone collecting the sample to repeat the test, 178 (44.2%) had negative results, 14 (3.5%) had positive results but were not interviewed (two refused and 12 did not show up on the scheduled date) and 87 (21.6%) had positive results in the second sample and were included in this study. Nineteen other individuals who had donated blood before July 1^st^ 2005, but who returned to the Blood Center during the study period and fulfilled the inclusion criteria were also added in this study. [Table 2](#t02){ref-type="table"} demonstrates that, of the 106 participants, most were male, under 50 years old, married, from Ribeirão Preto and region, with low levels of schooling and belonging to the C economic class according to the Brazilian economic classification^([@r11])^.

###### 

Distribution of the participants according to the gender, age group, marital status, origin, schooling level and economic class

  **Variable**            **n**                             **%**   
  ----------------------- --------------------------------- ------- ------
  **Gender**                                                        
                          Male                              72      67.9
                          Female                            34      32.1
  **Age group (years)**                                             
                          19 - 29                           35      33.0
                          30 - 39                           26      24.5
                          40 - 49                           34      32.1
                          50 - 59                           7       6.6
                          60 - 65                           4       3.8
  **Marital status**                                                
                          Married                           44      41.5
                          Single                            25      23.5
                          Widow/Widower                     4       3.8
                          Stable relationship               20      18.9
                          Separated/Divorced                13      12.3
  **Residence**                                                     
                          Ribeirão Preto                    41      38.7
                          Ribeirão Preto region             39      36.8
                          Other cities in São Paulo State   20      18.9
                          Other states                      6       5.6
  **Schooling level**                                               
                          Incomplete elementary school      28      26.4
                          Complete elementary school        35      33.0
                          Incomplete high school            12      11.3
                          Complete high school              17      16.1
                          Incomplete higher education       7       6.6
                          Complete higher education         7       6.6
  **Economic class**                                                
                          A+B                               26      24.5
                          C                                 50      47.2
                          D                                 30      28.3

According to [Table 3](#t03){ref-type="table"}, 63 individuals (59.4%) were first-time donors. From the total, 32 (30.2%) donated spontaneously, 40 (37.7%) at the request of a friend/family member, 12 (11.3%) were motivated by a campaign and 22 (20.8%) donated for other reasons. From this last group, 19 were invited by other donors that accompanied them and three came for other reasons. Regarding the positive serological screening results, there was predominance of hepatitis C (56.6%), followed by hepatitis B (20.7%), syphilis (12.3%) and HIV (10.4%).

###### 

Distribution of the participants according to the number of donations, the reason for donating and positivity of the serological screening tests

  **Variable**                               **n**                                 **%**   
  ------------------------------------------ ------------------------------------- ------- ------
  **Number of donations**                                                                  
                                             1^st^ time                            63      59.4
                                             2 to 3                                26      24.5
                                             4 or more                             17      16.1
  **Reason for donating**                                                                  
                                             Spontaneous                           32      30.2
                                             Request from a friend/family member   40      37.7
                                             Motivated by campaign                 12      11.3
                                             Others                                22      20.8
  **Positive serological screening tests**                                                 
                                             Syphilis                              13      12.3
                                             HIV                                   11      10.4
                                             Hepatitis B                           22      20.7
                                             Hepatitis C                           60      56.6

[Table 4](#t04){ref-type="table"} shows the donors\' opinion about how they were possibly infected taking into account the risks to which they were exposed: fifteen (14.2%) had received blood transfusions, 5(4.7%) had taken injectable illegal drugs, 14 (13.2%) had homosexual relations with other men, 8 (7.5%) had piercing or tattoos without adequate anti-septic precautions, 52 (49.1%) had unprotected heterosexual relations with high-risk individuals, 9 (8.5%) had had accidental contact with blood or other biological materials and 17(16.1%) reported other potential means of contagion.

###### 

Distribution of the participants according to their perception regarding potential means of contagion at some time during their lives that may have caused the infection to which he or she presented positive serological screening tests

  **Means of contagion**                  **n**                    **%**   
  --------------------------------------- ------------------------ ------- ------
  **Blood transfusion**                                                    
                                          Yes                      15      14.2
                                          No                       85      80.2
                                          Do not know              6       5.6
  **Injectable drugs**                                                     
                                          Yes                      5       4.7
                                          No                       101     95.3
  **Man/man sexual relation**                                              
                                          Yes                      14      13.2
                                          No                       58      54.7
                                          Does not apply (women)   34      32.1
  **Piercing/tattoo**                                                      
                                          Yes                      8       7.5
                                          No                       94      88.7
                                          Do not know              4       3.8
  **Risky heterosexual relationship**                                      
                                          Yes                      52      49.1
                                          No                       37      34.9
                                          Do not know              17      16.0
  **Accident with biological material**                                    
                                          Yes                      9       8.5
                                          No                       95      89.6
                                          Do not know              2       1.9
  **Others**                                                               
                                          Yes                      17      16.1
                                          No                       54      50.9
                                          Do not know              35      33.0

The great majority of the participants (75.5%) demonstrated that they did not know the limitations of the serological testing and stated their absolute confidence in the results. What called our attention was that 15 donors (14.2%) admitted that they had donated in order to obtain the results of the exams. From these, four(26.7%) wanted to know about HIV, one (6.7%) about HIV and syphilis, one (6.7%) about hepatitis C and nine (60.0%) about other exams (four intended to do a check-up, three wanted to know their blood type and two thought they could obtain information about other infectious diseases such as dengue and toxoplasmosis).

Of all the interviewees, 99 (93.4%) stated that they were asked in the CS about high-risk situations, whilst four (3.8%) did not remember and three (2.8%) said they were not asked. Of the 106 participants, 41 (38.7%) admitted omitting facts during the CS by six leaving out more than one fact. The omissions referred to problems related to partners, male homosexual relationships, the use of drugs, risky heterosexual relationships and health problems.

Specifically to the 41 donors that admitted having omitted facts in the interview, an analysis of the motivation for this attitude showed that 14 (34.1%) thought the fact irrelevant, 15 (36.6%) manifested absolute confidence in the exams and 19 (46.3%) because they did not feel like talking about the facts. It is worth pointing out that 34(82.9%) stated that they omitted facts for other reasons besides those mentioned above, among which problems related to the length of the interview and the abilities of the screener, lack of confidence in the confidentiality/privacy of the interview, embarrassment of talking in front of accompanying people, they felt healthy, did not want to talk about intimate issues, they were not asked about their partners, they did not remember, they wanted to be referred for treatment and/or they just wanted the results of the exams.

Discussion
==========

The study sample presented a profile similar to the general donor population of the blood center in relation to the gender (predominantly male), age group (most under 50 years old) and origin (predominantly from Ribeirão Preto and region)^([@r12],[@r13])^. As to the schooling level, although 63 donors (59.4%) stated having incomplete or complete elementary school and only five (4.7% of the total) stated having less than one year of schooling, during the interviews it was observed that many were only capable of signing their names, needing help even to date the informed consent form, which was an embarrassing situation for some. This fact highlights the difficulties many certainly faced to read and assimilate the written information offered to them during the donation process, as well as to express their doubts and take advantage of the opportunity to clarify them.

Spanó, in a study of first-time donors at the Centro Regional de Hemoterapia de Ribeirão Preto, showed that 46% of individuals who received the informative material on the day of the donation reported that they did not read it or only read it partially; of these, 54.6% stated that they were not interested in doing so^([@r13])^. The common lack of the habit of reading in our society is associated to the aforementioned difficulties, as well as to embarrassment that donors demonstrate in respect to their limitations and may explain the lack of interest in the educational material currently used and its apparent lack of efficacy.

The sample was mainly composed of first-time donors (59.4%), whilst in the general blood center population this percentage is around 24% of donors considered apt in the CS. This data may be explained by the fact that the first-time donor is being submitted to the first serological screening and thus has a higher probability of presenting a positive result when compared to other donors^([@r14])^.

Most participants identified one or more risk situations that might have been responsible for their contagion, with the most frequent being high-risk heterosexual relationships (49.1%). It is also worthwhile mentioning that no risk factor was detected for 28 participants (26.4% of the total) - 21 donors with hepatitis C (35% of those positive for anti-HCV) and seven donors with hepatitis B (31.8% of those positive for HBsAg). Similar findings have been observed by other authors regarding HCV^([@r15]-[@r17])^.

Although 15 participants (14.2%) admitted that they donated blood just to obtain the results of the exams, only six (5.7% of the total) wanted to know about diseases classically transmitted by transfusion (HIV, syphilis and hepatitis C). The percentage of donors seeking the results of the exams, especially HIV, varies in the literature, for example it is 2.8% in Norway^([@r18])^,5.9% in Hong Kong^([@r19])^ and 7% in São Paulo, Brazil^([@r08])^. This is an extremely relevant issue and its solution represents a challenge for blood transfusion services. This has led to a few authors reporting that it is very difficult to separate test seekers from the rest of the donors^([@r05])^. While some believe educational measures can be effective in solving this problem, others show that even after having improved the donor\'s understanding about the immunological window, some resist changing their behavior^([@r05],[@r20])^.

The interest in other exams, showed by nine individuals in the present study, reinforces the donors\' degree of lack of information as to the need to be healthy to donate blood and can also reflect the difficulties faced in accessing the health system.

A high percentage of participants (68.9%) revealed that they did not know about the existence of services that offer serological exams for free, and only 9.4% of them knew about testing and counseling centers. It is intriguing that a relatively old and already well-structured service is so little known by the population, especially taking into account that information on testing and counseling centers and their locations is available in the informative material provided by the Centro Regional de Hemoterapia de Ribeirão Preto. This fact should lead to a reflection on the need to develop more effective means of divulging these centers than those presently employed. The use of short videos capable of calling the donors\' attention or even group or face-to-face counseling may be useful.

Articles in the literature report that a certain percentage of donors fail to reveal high-risk behavior in the CS that would have excluded them as donation candidates^([@r21],[@r22])^. This percentage reached approximately 40% in the present study and was mainly associated to sexual promiscuity, problems related to sexual partners, male homosexual relationships and the use of drugs. An analysis of the reasons that led to this attitude revealed an array of reasons that deserve to be carefully considered by blood transfusion services in respect to both the donor and the interview itself. Among the issues reported by the donors were their discomfort to reveal intimate facts, their belief that the exams provide total safety, that is, all positive samples will be detected and the idea that some incidents in their past may not be relevant to the current donation. The belief of some donors that thought it would not be necessary to report the use of injectable drugs in the distant past, as for them the matter was closed, illustrates this last reason.

Another reason mentioned was the embarrassment that some candidates felt because they were accompanied by other donors. In these situations, some participants stated that they had omitted facts in the interview because of their fear that being discharged could cause a negative impression to those who had invited them to donate, a phenomenon that has already been described in the literature^([@r14])^. This finding signals a need to guide volunteers involved in recruiting other donors, as this practice is frequently used by blood transfusion services.

Among the reasons for omissions related to the interview process, one of the most commonly mentioned was the fact that the interviewer limited the questioning to a certain period, and so the participant did not to declare situations that had happened at other times. In some cases, the interviewees reported not being asked about their sexual partners\' health or risk situations related to them. Others attributed the omission to a very fast and mechanical interview, the young age of interviewers and their lack of involvement in the process. Additionally, with the evolution of the technical standards throughout time, CS has become increasingly technical and with a growing number of questions, incorporating more detailed and stricter documentation focused on avoiding mistakes. These changes have lengthened the duration of the interview, which leads to the donor applying pressure in order to speed up the process. All these findings reinforce the need to intervene in the screening process, going through the adequate selection of screeners and their effective qualification, as well as through the development of approaches that contribute to reduce the donors\' anxiety. Thus, it is important to reach an ideal relationship between human resources and the demand, including the stimulus to make an appointment with the consequent control of the donor flow at the service.

Moreover, it is worth pointing out that five donors that omitted facts in the CS stated that they did not trust the confidentiality of the interview. This fact calls attention to how important it is for the institution to make every effort to emphatically transmit their complete compliance with this legal obligation to donors.

Among the limitations in this investigation are the sample size, determined by the limitation in time to perform the present study, the low prevalence of positive serological markers, the high absenteeism of donors invited back to know the results of exams and the impossibility of performing confirmation tests for all serological markers. Nevertheless, the results point towards a worrisome situation and indicate the need for changes in the approach to donors in the CS, besides training the screeners and qualifying them to overcome the problems indicated in this study. In a special way, the results in this study also highlight the importance of an in-depth reassessment of the blood center\'s clientele guidance/awareness procedures, to adapt and increase the potential of the methods currently used.
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